r Despite beliefs that baby boomers are healthier than previous generations, we found no evidence that the health of baby boomers is substantially different from that of the previous or succeeding cohorts.
A major concern for the provision of health and social services is the aging of the huge baby boomer generation and the fear that meeting their needs will overwhelm the current system. The impetus for our study was the tension between references to the health of the aging baby boomer population in the popular media and the scientific literature. In the media, the claims "60 is the new 40" and "50 is the new 40" exemplify the belief that baby boomers are healthier than their counterparts in previous generations. A Google search for these tags pulled up at least a quarter million hits for each. Typical examples are the headline "60 is the new 40" that accompanied the announcement of Oprah Winfrey's 60th birthday 1 and the casual mention of "50 is the new 40" in connection with Michelle Obama's 50th birthday. 2 A more substantial example is the series of summit meetings for social workers and health care professionals that led to the publication in 2005 of a book titled Baby Boomers: Can My Eighties Be Like My Fifties? 3 In contrast, the general tenor in the scientific literature is concern about the magnitude of the future health care burden resulting from the deteriorating health of aging baby boomers. To date, there is little scientific evidence available addressing how the health of baby boomers compares with that of earlier generations. While it is certain that there will be a profound impact on the use of health and social services by the greater number of older people in the population, an important question for health policy and planning is whether this impact might be larger or smaller because baby boomers' characteristics and health behaviors are different from those of their older and younger counterparts.
The Premise of Our Study
In this article we compare the self-reported health of 4 cohorts: the World War II cohort (WW2, born between 1935 and 1944), older baby boomers (OBB, born between 1945 and 1954), younger baby boomers (YBB, born between 1955 and 1964), and Generation X (GenX, born between 1965 and 1974). The WW2 cohort was born during the economically and socially difficult later years of the Depression and in the shadow of World War II. "Baby boom" refers to the increase in the birthrate after World War II, which in North America lasted for 2 decades until the mid-1960s. This resulted in an unprecedentedly large generation: according to the 2011 Canadian census, almost 30% of the population were baby boomers between the ages of 46 and 65. 4 The baby boomer cohort was the first generation to grow up in an era of increasing affluence, with greater educational and employment opportunities and also greater access to health and welfare services than the previous generation had. 5 As children, they were the first generation to have access to immunizations and antibiotics, and they have lived in an environment of accelerating development of diagnostic technologies and pharmacological and surgical therapies. As adults, they were the first generation to have access to oral contraceptives, which had major implications for social change, particularly in the roles of women. 5 The older baby boomers, born between 1945 and 1954, spent their teenage years and early adulthood in the 1960s and early 1970s, during the era of the Beatles, Woodstock, "Flower Power," "Women's Liberation," the assassination of President John F. Kennedy, and the Vietnam War, to mention only a few of the key events. The older boomers were the pioneers in this time of great social and political change, and in many ways they paved the way for the younger baby boomers (born between 1955 and 1964). 5 This latter cohort was born in the years leading to the peak of the economic boom but came of age after the prosperity peak had passed and entered the labor force after many of the best positions had been taken. 5, 6 Members of the following cohort, Generation X or GenX, were born into smaller families as a result of the low fertility rates in the late 1960s and early 1970s, likely a consequence of their parents' increased access to contraception. 5 Generation X, a term popularized by the author Douglas Coupland, 7 was the first generation whose mothers were more likely to work outside the home. 5 They were born at the downturn of the economic boom and reached maturity at a time of high unemployment and unfavorable income distribution. Despite GenXers being even better educated than their parents, they are said to be the first postwar generation to be economically worse off than their parents. 
Self-Rated Health
In this study, we used self-rated health (SRH) to explore cohort differences in health over time. SRH is among the most frequently used measures of health status; in fact, a PubMed search using the keywords "self-rated health" and the synonym "self-perceived health" yielded more than 5,000 English-language citations in the last decade. We chose this indicator for 2 reasons: (1) SRH has long been established as a reliable predictor of morbidity, [8] [9] [10] [11] [12] [13] mortality, 8, [14] [15] [16] [17] [18] [19] [20] and health care utilization. 15, 16, [21] [22] [23] (2) In addition to the more traditional health outcome measures of death rates and health care use, SRH reflects an individual's perceptions and expectations of his or her health. 24, 25 It thus incorporates the baby boomer population's diverse perceptions of aging and health, as well as the effect that these perceptions might have on their use of health care services.
SRH is known to be affected by such determinants of health as socioeconomic status (SES) and lifestyle. In North American studies, the most frequently used indicators of SES are educational attainment and income, whereas European studies tend to use indicators of social class. Generally speaking, however SES is measured, individuals with a higher SES have better SRH. [26] [27] [28] [29] [30] Furthermore, longitudinal studies show that a lower SES is associated with greater deterioration in SRH over time. 28, 30, 31 In cross-sectional studies, smoking is associated with having worse SRH. [32] [33] [34] Similarly, in longitudinal studies, being a smoker is associated with worsening SRH over time. 9, 28 While there are relatively few studies of the relationship between obesity and SRH, the literature suggests that obese individuals generally report a lower SRH and that weight gain is associated with a decrease in SRH. 31, 32, [35] [36] [37] [38] In North America, educational attainment has increased dramatically over time. [39] [40] [41] Parallel to the increases in education were large rises in prosperity and the standard of living, fueled in part by the greater participation of women in the labor market. 42, 43 Both of these increases might be expected to contribute to better health in younger generations. In addition, the prevalence of smokers in Canada has declined since the 1960s, which also might be expected to be reflected in better health in the population. 44 But greater prosperity and technological changes have enabled a more sedentary lifestyle and an explosion in the availability of "fast food," which has been accompanied by a rise in obesity and overweight in the populations of many countries. [45] [46] [47] [48] [49] [50] [51] [52] The increasing proportion of younger people who are obese is thus a growing concern. 38, 53, 54 Given the relationship between SRH and educational attainment, income, smoking, and obesity, we would expect changes in these determinants of health over time to be reflected in the health of the population.
Age, Birth Cohort, and Period Effects
While there have undoubtedly been considerable changes over time that may have influenced the population's SRH, it is not clear that these differ by cohort. Cohort differences are closely linked to changes over time associated with aging, as well as influences from factors in the environment that may be changing at the same time. To unravel these differences, a statistical approach, an "age-period-cohort analysis" or "APC analysis," is needed. Age effects are the familiar consequences of growing older, irrespective of birth cohort and calendar time. 55 Differences in experiences and outcomes in individuals born and growing up in different time periods are referred to as "birth cohort effects." These may be effects that are unique to a particular generation or that accumulate over the lifetime. In addition to cohort effects are "period effects" that result from events that take place at a particular time or during a particular period and can affect people of all ages and birth cohorts. Examples are the introduction of new policies, technologies, or health treatments or more general societal changes such as more educational opportunities, greater prosperity, or smoking cessation programs. Birth cohort and period effects have important implications for planning and providing services. A cohort effect implies that interventions may need to be targeted to specific groups in the population, and a period effect indicates that a more general approach could address the entire, or a major portion of the, population.
SRH is strongly associated with aging because it tends to deteriorate with age. 9, 31, 32 This makes it difficult to study cohort effects in crosssectional studies because comparing two cohorts at the same time point must mean that one is older than the other. Instead, we need to be able to compare different cohorts at the same chronological age. To do this, we require longitudinal data spanning the age difference between cohorts, or the ability to combine data from a series of cross-sectional studies.
The findings from the few studies comparing SRH across generations are mixed. A study of American women found worse SRH among the baby boomers than among the wartime birth cohort. 32 In contrast, another US study using an age-period-cohort analysis with a combined data set from repeated cross-sectional studies found little evidence for cohort effects in SRH. 56 A British study, also using multiple cross-sectional studies, showed no differences in SRH between the baby boomer and the wartime birth cohorts. 57 But a longitudinal study in Scotland comparing individuals in 3 age groups that were followed for 20 years showed a strong association of higher SES with better SRH, with a suggestion of worse health in the more recent cohort. 31 Specifically, members of the GenX cohort (individuals born in 1972) were slightly more likely to report worse SRH than were baby boomers (born in 1952) who, in turn, were slightly more likely to report worse health than those born in 1932. To date, we are aware of no studies that have used an age-period-cohort analysis to study the trajectory of SRH using longitudinal panel data.
Our study takes advantage of 16 years of Canadian longitudinal population health data. Our purpose was to examine birth cohort and period effects in the age trajectory of SRH over 16 years in 4 birth cohorts-WW2, OBB, YBB, and GenX-to see whether any birth cohort and period effects were associated with differences over the time period of this study (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) in known determinants of SRH: educational attainment, income, smoking, and obesity. To do this, we needed to take into account any birth cohort and period effects in these potential determinants. Given the changes in the population over time that we just described, we hypothesized that (1) birth cohort and/or period effects in SRH would enable younger cohorts to have better health and (2) birth cohort or period differences in SRH would be associated with cohort or period differences in educational attainment, income, smoking, and body mass index (BMI) (obesity).
Methods

Data Source
The Canadian National Population Health Survey (NPHS) is a longitudinal panel survey developed and administered by Statistics Canada and started in 1994. 58 The NPHS interviewed a representative sample of the Canadian population every 2 years up to 2010, yielding 9 cycles of data. The survey's target population were household residents in the 10 Canadian provinces, excluding people living on Indian reserves and Crown lands, residents of health institutions, full-time members of the Canadian forces, and people living in some of the remote areas of Ontario and Québec. The NPHS employed a stratified 2-stage sampling design (geographic clusters and then dwellings within each cluster) based on the Canadian Labour Force Survey in all provinces except Québec where the Equête Sociale et de Santé was used. 58 In the first cycle of the survey, households were randomly selected and then within each household, 1 member 12 years of age or older was chosen to be the longitudinal respondent.
In 1994 (Cycle 1), three-quarters of the interviews were conducted in person and the rest by telephone. From then on, around 95% of the interviews were conducted by telephone. Because of the inevitable attrition in longitudinal studies, the NPHS administered a special questionnaire to individuals who had moved to long-term care institutions. The deaths of respondents and the cause and date of death were confirmed using the Canadian Vital Statistics Database. (More detailed descriptions of the NPHS design and interview procedures are available from Statistics Canada. 58 ) At the baseline (Cycle 1), the 4 birth cohorts contained 10,140 people (aged 20 to 60 years). From this time onward, 8,570 participants contributed to at least 3 cycles, which we used for our analyses of age trajectories over time.
Measures
The date of birth of each participant was recorded in Cycle 1, which we used to determine participants' birth cohort. We calculated age in years at each cycle and we used years since survey initiation (baseline) as an indicator of period.
At each cycle, the respondents were asked the same core questions, the responses to which we used in this study. Participants were asked to rate their health with the question: "In general, would you say your health is excellent, very good, good, fair, or poor?" Their responses were recorded on a 1 to 5 scale, with 1 being excellent health and 5 being poor health. In order to use the full scale for our analyses, we recoded the data using the values developed by Diehr and colleagues. 59 In this way, the value for each health state represents the approximate probability that a person will maintain his or her health state for the next 2 years. The values we used were excellent (96), very good (93), good (76), fair (35) , and poor (19) . 59 At each cycle of interviews, participants were asked about their highest level of education, information we used to develop a measure for number of years of schooling. Questions were also asked about total annual household income: no income, less than $5,000, $5,000 to $9,999, $10,000 to 14,999, $15,000 to $19,999, $20,000 to $29,999, and then increments of $10,000 up to $80,000 or more. Because approximately 15% of the participants did not consistently report their household income in all or most cycles, we created an "income unknown" category so that we still could include these participants in our analyses. Participants were asked to report their height and weight at each cycle, which we used to calculate BMI with the formula (
2 , except for pregnant women and those shorter than 0.914 m or taller than 2.108 m in height, who were omitted from the analyses (1.4% of the sample). Participants were asked a series of questions about smoking, which were used by Statistics Canada to develop a variable indicating current smoking status at each cycle in 1 of the following groups: current smoker, former smoker, and never smoker.
For respondents who did not provide information in some cycles but then resumed their participation, we interpolated missing values on SRH, income, and BMI as the mean of the preceding and following cycles. For missing values on education and smoking, we used the value from the previous cycle to impute values for missing cycles.
Modeling Strategy
As indicated, because age, period, and cohort are inextricably related, all three cannot be statistically modeled at once. [60] [61] [62] [63] Typically in APC analysis, adding the period effect is often problematic. In our study, however, cohorts were defined by a 10-year age range, and the variation associated with age and period within this 10-year span meant that we could model and examine the 3 effects simultaneously. In summary, for each of our outcomes (SRH, education, income, smoking, and BMI), the approach we used first looked at the effect of age, with the 4 cohorts combined to determine the trajectory over time. We then added birth cohort to the model to determine whether the effect of cohort was significant over and above the effect of age. We also tested for a statistical interaction to see whether the age trajectory differed by cohort. Finally, in order to look at the independent effect of period over time, we added period as a variable indicating years since baseline and examined whether the effect of period differed by cohort.
To illustrate the findings graphically, we plotted the predicted age trajectory of our outcomes for each cohort. We centered age at 52 years (the median of the age distribution for the 4 cohorts at baseline [1994] ) so that the intercept could be interpreted as the average outcome (eg, SRH) at age 52 years. This meant that we could directly compare differences between the cohorts at the same ages. To look at the relative contribution of period to any cohort differences, we set the value of period to zero in order to eliminate the period effect. We then plotted the predicted age trajectories with and without a period effect to see what the age trajectory by cohort would have been had there not been a period-related contribution (Figure 1 ). To address Hypothesis 2, we added education, income, smoking, and BMI to the model for SRH. Although education and income were modestly correlated cross-sectionally, we were able to add education and income separately, given their different pattern of age trajectory by cohort ( Figure 2) . To show the impact of changes in education, income, smoking, and BMI on our findings, we plotted predicted age trajectories for SRH holding these variables constant. In this way we could illustrate the relative contribution of period effects on these variables to SRH.
A more statistical description of our modeling technique is as follows: We used multilevel growth models to examine age, period, and birth cohort effects on SRH. Growth modeling allowed us to estimate simultaneously how SRH evolved over the life course (age trajectory) and how the trajectory was affected by other variables. Using the SAS version 9.3 PROC GLIMMIX, we fitted a 2-level random coefficient model, with multiple observations nested within persons over time, using data from individuals who contributed at least 3 cycles of data. 64 We estimated the models, including incomplete cases up to the point at which individuals had been lost to follow-up or had died, using restricted maximum likelihood estimators, which adjust for missing data assuming that they were missing at random. The statistical significance of variables was assessed using a Wald test. We modeled SRH, education (measured as years of schooling), household income, and BMI as continuous outcomes using linear models. We used a logistic model for smoking status, which was modeled as a binary outcome (current smokers versus former and nonsmokers). To test Hypothesis 2, we introduced education, income, smoking status, and BMI to the base SRH model to examine their unique contributions to SRH. To simplify the presentation of findings for these analyses, we used categorical values for education, income, and BMI and grouped years of schooling as fewer than 12, 12 to 15, and 16 years or more. Income was grouped based on quartiles of the overall distribution, with a separate "income unknown" category. Five categories were used for BMI: underweight (<18.5), normal weight (18.5 to 24.9), overweight (25 to 29.9), obese I (30.0 to 34.9), and obese II (ࣙ35.0).
Sensitivity Analysis
Because recoding SRH as a binary score (fair/poor versus excellent/very good/good) may give a slightly different perspective on the findings, 65 we repeated all the analyses with logistic models using SRH as a binary outcome. In order to examine the effect of missing data due to dropouts and mortality on the results, (1) we adjusted for dropouts and mortality by including indicator variables to identify participants who had dropped out or died before the end of the study; (2) we imputed a value of zero (ie, extremely poor health) to SRH for those who had died; and (3) for those who had dropped out, we imputed the last value (worst-case) until the end of the survey with a value of zero to SRH for those who had died. For all these analyses, we compared parameter estimates and their significance level with those from prior analyses.
Results
At baseline there were 1,631 participants in the WW2 cohort, 2,167 in the OBB cohort, 2,660 in the YBB cohort, and 2,112 in the GenX cohort who had at least 3 cycles of data. At the end of the study, 5,931 respondents remained; 24 participants had been institutionalized but had not died; 558 participants had died; and 2,057 had dropped out. Men and those of low SES (income or education) were less likely to remain in the study, which in each case was particularly true for the WW2 cohort. By Cycle 9 (up to age 76 years), 16% and nearly 18% of the WW2 cohort (aged 50 to 60 years at baseline) had dropped out or died, respectively (Table 1) . Those in the youngest cohorts reported better SRH than those in the older cohort at baseline. In addition, in each birth cohort, SRH declined over time. Table 2 shows the results of the fitted growth models with a quadratic age function for SRH. Both linear and quadratic age terms were statistically significant (p < 0.0001). Although small, the net birth cohort differences between members of the WW2 and GenX cohorts were statistically significant (p = 0.032) over and above the age effects ( Table 2 , Model A). Model B shows the results for the age and birth cohort effects after accounting for period effects; there was a significant (p = 0.019) period effect on SRH, suggesting a linear increase in SRH from 1994 to 2010 (Table 2 , Model B) across all cohorts. The age and cohort coefficients in Model B represent the effect of these variables after accounting for the effect of period. Figure 1 shows the predicted age trajectories of SRH by birth cohort (solid line). Overall, SRH worsened with increasing age in all birth cohorts (Model A). The vertical displacement of the lines illustrates the cohort effects: at the same ages the predicted SRH is slightly better (higher) for younger cohorts. The dotted line shows the predicted trajectory for SRH from Model B, but holding period fixed at zero. Clearly, there is a substantial difference between the solid and the dotted lines, demonstrating the importance of the period effect on the trajectory of SRH. The results suggest that particularly in the younger cohorts, without period effects, SRH would be somewhat worse than that actually reported. Table 3 shows the results of the models for education and income, and Table 4 shows the results for smoking and BMI. The solid lines in Figure 2 (A) represent the predicted age trajectories by cohort for education (average years of schooling). As expected, the younger cohorts had higher levels of education compared with those of the WW2 cohort. We found a small but significant period effect; when this was accounted for, the birth cohort differences among OBB, YBB, and GenX remained essentially unchanged (dotted line). Figure 2 (B) shows the predicted age trajectories by cohort for average household income. Again, younger cohorts had higher average incomes (solid line) and steeper predicted increases in income with age than did older cohorts. But when we accounted for period effects, in effect controlling for inflation, these differences disappeared (dotted line). Moreover, the resulting overall trajectory of income and age reflects the dynamics of income growth over the life course, peaking in middle age, with a decline in older ages. Figure 2(C) shows the estimated age trajectory of the proportion of smokers for each cohort. The proportion of smokers declined sharply with increasing age in all birth cohorts, with a lower proportion of smokers in the younger cohorts (Figure 2[C] , solid line). Again, there was a significant period effect in the proportion of smokers (Table 4) . This is illustrated in Figure 2(C) (dotted line) , where we see that the birth cohort difference of the estimated proportion of smokers and the decline in smoking with age was much reduced once the effect of period was accounted for. The predicted age trajectories of BMI by birth cohort are shown in Figure 2(D) (solid line) . The BMI in the 4 cohorts increased with age over the study period. The overall birth cohort differences in BMI levels were significant, with members of the younger cohorts having higher BMI levels than their older counterparts. A substantial period effect on BMI was found, with an overall increase in BMI from 1994 to 2010. When we accounted for the effect of period, the birth cohort differences largely disappeared (dotted line), suggesting that the higher BMIs in the successively younger cohorts were mainly due to period effects.
SRH: Age, Birth Cohort, and Period Effects (Hypothesis 1)
Birth Cohort Differences in Education, Income, Smoking, and BMI
Influence of Education, Income, Smoking, and BMI
Building on the baseline models presented in Table 2, Table 5 shows the results of the models for education, income, smoking, and BMI as predictors of SRH, adjusting for age, cohort, and period. The findings highlight the significant effect of the 4 predictors on SRH. The positive coefficients for education, income, and smoking indicate that those with more education or a higher income reported better SRH compared with those in the lowest education and income categories and that nonsmokers reported better health than current smokers (SRH difference = 2.42, p < 0.0001). The opposite effect was found for BMI, with individuals with a higher BMI reporting worse SRH than those with a BMI in the normal range (eg, mean SRH difference = -6.5, p < 0.0001 for obese II compared with normal). This suggests that in the population overall, the positive effects of improvements in education, income, and not smoking are to some degree offset by increases in BMI. The age effects for SRH were unchanged after the inclusion of these indicators, but cohort and period effects were no longer significant (bottom half of Table 5 ).
To illustrate the impact of changes over time in education, income, smoking, and BMI in a semiquantitative way, we recalculated the age trajectory of changes in SRH for each of the cohorts, but this time with education, income, and BMI as continuous variables and smoking as a binary variable. Using this model, we computed and graphed 2 more trajectories with the following assumptions (Figure 3) . First, we computed a trajectory with values for education, income, and smoking chosen to illustrate what the SRH age trajectory would have been if the cohorts had not experienced improvements over time. For this trajectory, years of schooling was fixed at 10 years (the median of the distribution for the oldest age group) and household income at $40,000 (the median at baseline), and we also assumed that the proportion of current smokers was the same as at the baseline assessment. We found that the trajectory for each cohort had shifted down toward worse SRH (dotted line, Figure 3) . Second, we computed trajectories to illustrate what the age trajectory of SRH would have been if BMI had remained stable at the recommended normal weight. For these trajectories, we assumed that the average BMI remained constant at the midpoint of the normal range (23 kg/m 2 ). We found that the trajectory had shifted up toward better health (dashed line, Figure 3 ), so that if there had been no period effect of increasing BMI over time, SRH would have improved. As can be seen from Figure 3 , these findings suggest that the effect of more education, higher income, and smoking cessation on improving health over time has been partially offset by the effect of increasing BMI. Further exploration showed that education and income had the greatest effect on SRH and that adding smoking status made little difference.
Sensitivity Analyses
Our results using a dichotomous variable for SRH were similar to those just presented. This suggests that the impact of education, income, smoking, and BMI on the trajectory of SRH is not confined to the fair/poor categories of health. Our models, adjusting for dropouts and mortality, showed, as expected, a steeper trajectory of declining SRH with age, particularly at older ages. But there were no significant differences between the cohorts. The findings for the relative effects of education, income, smoking cessation, and BMI were similar as well. In other words, our sensitivity analyses did not change our conclusions. Trajectories are as predicted by a growth model with random intercept and age. Model includes linear and quadratic age terms, sex, education, income, smoking status, and BMI. Solid line: Average trajectory in the population was obtained from model with age terms and cohort effect. Dashed line: Trajectories were obtained assuming that there were no increases on BMI over time: average BMI is stable at 23kg/m 2 . Dotted line: Trajectories were obtained assuming that there were no improvements over time in education, income, and smoking: the average years of schooling is stable at 10 years, the average income at $40,000, and the distribution of smokers as in 1994.
Discussion
Building on the literature, which shows that SRH is a predictor of health care utilization, we focused on whether the baby boomer generation's need for health care would be greater or less than might be expected based on the size of this cohort. Using data from a 16-year longitudinal study, we found no evidence that the health of baby boomers is substantially different from that of the previous or succeeding cohorts. As noted earlier, it is commonly believed that baby boomers expect better health as they age than did previous generations. Insofar as SRH incorporates beliefs about health, we found no evidence that these differ among cohorts. Our findings held when we took into account improvements in education and income, declines in smoking, and increasing BMI over time. As expected, all these variables were strongly associated with SRH. We found that the trajectory of SRH was such that at the population level, the effect of more education, higher income, and reduced smoking on improving SRH was almost counterbalanced by increasing BMI, resulting in no overall improvements in health during this study's time frame (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) . Given the link between SRH and health care use, 15, 16, [21] [22] [23] these findings suggest that the effects of increasing education and income on improving health and thus reducing baby boomers' and GenXers' future need for health care as they age may not be realized because of the increase of obesity in the population.
Our study is consistent with previous studies indicating that SRH declines with age, and it extends previous research by examining cohort differences after accounting for period and age effects. 31, 32 We did not find net cohort differences in SRH, unlike a US study of women that found that midadult to older baby-boomer women reported worse SRH than did pre-baby-boomer women. 32 Instead, our findings are in line with the UK studies, which reported only marginal cohort differences. 31, 57 None of these previous studies examined period effects.
The importance of SES to health is well established. 26, 27, 31 In our study, SES was represented by education and income. Higher educational attainment and/or higher income were strongly associated with better SRH, and changes over time in education and income explained a significant portion of the small cohort differences in SRH that we observed. In particular, education has the advantage of being established early in life and is not affected by subsequent declines in health, thereby strengthening inferences about a fundamental link between SES and SRH. These findings are compatible with those of previous studies. 26, 31, 66 The deleterious effect of smoking on health and on SRH is well known. Our results showing that the prevalence of smoking declines with age and that it has fallen over time are similar to the findings reported in the literature. 33, 34, 67 Efforts to control smoking have been successful in many countries. Health Canada has had a National Strategy for Tobacco Control since 1999, 68 making Canada one of the most successful countries in lowering smoking rates. Canada has legislation regulating the sale, labeling, and promotion of tobacco products and stringent restrictions on smoking in public. 68 It was the first country in the world to have picture-based health warnings on cigarette packages, and efforts to continue to reduce smoking are ongoing. These initiatives are reflected in a decline in the proportion of smokers in the Canadian population from about 50% in 1965 to less than 25% in 2011. 44 Studies have consistently shown increasing obesity rates in recent decades in Canada as well as in most developed countries. [45] [46] [47] [48] [49] [50] [51] [52] As in our study, some research has reported period effects in these BMI increases. 50 Although differences in obesity between generations is a period, not a cohort, effect, it remains true that the younger generations will have longer to live with obesity than older generations did (and do) and therefore will have a greater lifetime risk of developing obesity-related health conditions. Social changes and prosperity have also increased the variety and availability of food and changed eating patterns, which, researchers suggest, have contributed to the obesity epidemic. 69, 70 The development of public health strategies to curb obesity is in its infancy. Similar to other countries, Canada is beginning to use clinical practice guidelines for health care professionals 71 but, so far, has only outlined public health policies targeted to the population as a whole. 72 In addition to changes affecting income, education, smoking, and BMI, we might have expected other developments, such as new treatments and technologies, to have influenced SRH. The death rates in many countries have steadily declined, especially those from cardiovascular disease (CVD), [73] [74] [75] with an associated increase in life expectancy. 73 The average life expectancy at birth in most high-income countries now exceeds 80 years. 76, 77 For example, life expectancy at age 40, the midpoint age of our sample, rose between 1995/1997 and 2009/2010 (roughly the time span of the study) from 37.4 to 40.9 years and from 42.4 to 44.6 years for men and women, respectively. Given that having poor SRH is a predictor of death, even after controlling for morbidity, health behaviors, and access to health services, 15, 16 we might anticipate that this increase in life expectancy would be reflected in improvements in SRH. We did not find this, however. Studies directed to understanding why mortality is being postponed have concentrated mainly on the year immediately preceding death and have focused on populations aged 65 or older. 78, 79 Our study examined the adult population aged between 20 and 60 years at baseline: At the end of the study, the mean age in our oldest cohort (WW2) was only 70 years, so the factors potentially delaying death may be not yet relevant for most of our population. One postulated reason for increasing longevity is that people are reaching old age in better health, partly related to increases in education and prosperity. 79, 80 Our findings suggest that more education, higher income, and declines in smoking may indeed have contributed to better health, had it not been for the increase in obesity in the population. In this study we did not attempt to link this to mortality.
Three major theories explain the impact of greater life expectancy on the health of the population. The first theory, a compression of morbidity, draws on the notion that the same influences that lower mortality should also result in improvement in health and a decrease in chronic illness. 81, 82 The opposite theory, an expansion of morbidity, suggests that a decline in the death rate should be associated with worse health because of the greater survival of people with health problems. 83, 84 The third theory is that of a dynamic equilibrium, such that increased survival is associated with a better control of chronic diseases, so that the overall proportion of life lived in good health is unchanged. 85 Studies investigating these theories have included various morbidity indicators, most frequently chronic health conditions and disability, with few studies including SRH. We found 1 study that included all 3 indicators and showed the effect of SRH as similar to that of other indicators. 86 Overall, the evidence for any of these theories is mixed, 78, 79 with major variations in findings between countries. 77, 79 Unfortunately, few studies have explicitly concerned Canada. 79 The main reason for the increase in life expectancy in the population is a decline in mortality from CVD. [73] [74] [75] Approximately half the reduction in cardiovascular deaths is thought to be attributable to changes in the population, such as the reduction in risk factors like smoking, high blood pressure, and high cholesterol, with the further reduction due to improvements in treatment. 87 It has been hypothesized that the increase in obesity in the population will halt or reverse the decline in CVD rates. 88, 89 This idea is in keeping with our finding of potential improvements in SRH over time being offset by the increase in obesity. A recent study of coronary heart disease death rates in European Union countries testing this hypothesis had inconclusive results, however, although the authors noted that increases in preventable risk factors for heart disease might have an impact on mortality in the future. 89 In high-income countries such as Canada and the United States, the Global Burden of Disease Study has shown that the gain in years of life lived because of decreasing CVD death rates and other causes has been offset by years of life lived with disability. 75 Part of the increase in life expectancy might be a result of interventions, which means that people are living longer only to develop chronic, non-life-threatening disabling conditions like arthritis. 78 Certainly, the prevalence of some chronic conditions such as diabetes and asthma has grown at a greater rate than might be expected, given the aging of the population, 75, 90, 91 and this also is likely to have affected SRH. How these different factors play out to contribute to our finding of no difference in SRH among the cohorts is beyond the scope of this article and remains to be explored.
A strength of our study is that we used data from a large representative sample of Canadians who were assessed every 2 years for 16 years. We were able to examine age, period, and cohort effects simultaneously because of the wide range of ages at baseline within each birth cohort. The limitations are that the data were self-reported and there was attrition due to dropouts and mortality, particularly in the older cohort. Nevertheless, our sensitivity analyses exploring the impact of these losses on the results did not change our conclusions. We did not examine the presence of health conditions in this research because our focus was on understanding the effects of education, income, smoking, and BMI. Because all these have been found to be risk factors for developing health conditions, we can view health conditions as mediators (intermediate variables) between these determinants and SRH. Controlling for health conditions might therefore mask the extent of their contribution to SRH. We considered only the overall impact of our predictor variables; further work is needed to explore potential differential effects by SES and gender.
Conclusion
Although a recurrent theme in the public media has been the expectation that baby boomers might age more healthily than did previous generations, our study found no evidence to support this. Nor did we find evidence that baby boomers are less healthy than the previous generation. In any case, our study underscores the positive impact that improved education, greater prosperity, and smoking control have had on SRH. It also suggests that potential improvements in health have likely been undermined by increased BMI across the cohorts, with implications for the future need for health care. This highlights the importance of measures to control obesity and promote healthy weight in the population. Moreover, the findings suggest that the increase in BMI over time is due to societal changes affecting all generations. Accordingly, interventions targeted to the population as a whole have the potential to improve SRH and possibly decrease the need for health care and its associated costs.
